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[ # m m * <» IB m i 
im>Rm i ] 

(a) x**i/«i, (b)««:*k ( c ) if (d) iisiMsa' 

fl. , s> t. 7 v % n . 7 ^ - v A&t&w. ^^tn^A^sssatf 

[ IB J}? * 2 ] 

(e) # a is7 -yj&ikm&'gitsm&m 1 i e « © ± « x # i« *i <> 

^i|ltt*-*>OtIgffitf 1 O 7 Q«±1»**BI*3H1 *fcl*2E«©t*±fflX# 10 
* -> W Hit KB fiK » o 
[ JM & 31 4 ] 

»l©fflfi)ito<fett©0.1~l 0 « * % T & 3 If 3< ^ 1 ~ 

[ i n * * 5 ] 

EB««l9*)tiT^*|»f*9|i~40^f , n*»llB«0»±fflxjl?*^»Blia*KBo 
[ If * * 6 3 

A Ac « ? g|5 S S B o 20 

[ fs <d m m & itt m i 

[ ft « # W 3 

COOO 1 ] 

«nfef*±fflx4? + ^wfl§«^%Racn^*oi*±*nfess : ?*ii*feia : ?Bisfi! I aHJi: 
its. 

[ If M ft ff 3 
[ 0 0 0 2 ] 

§0 J^t, S <t , m m it ic a fs l , n^^ffi^isms^s^pT^^-r-sa 

s « 0 ^ * ^ m^aiJiBiSBSfr^s^fHiortfcz 0 o°cw±©^Bamtv^fc 

it t* 3? f » 'J-K7U-/» l ^o>ryit-hfcOI!iffifc*v^TiiJ«jC^fcUT«#. » it 
#fc^>-*-hfc<D|lBT?fHJKtf»£L, » S ^ « n D o ^ B &c *5 ^ T « , « f g|S & 

C<0cJ;d&PJgtjgHK:£37^l^ ^7<y ^OKihit LT, *f $1X14 >J - F7 U 
-A«7-f7y F«®lcxi — h*t*fflv»Ti#it»fc©8?*14*|fi]±;£-y:<5^iS, 'J — K 7 
u - A <o 7 >r v > K SiS tc t» y 7 ;l/ ijp x ^ x y -y h in if It * r> , ss^iuoc ( 40 

Lead on Chip) « 33 lc L T £* it fcf t co $ # 14 * [a] ± * 5 ¥ ffi ffl ^ 5 ft T 1^3 , J^n 

>7"-5'y^«Oi|*tt«Jl*»*#«:ffltti: LT#<EtS«^i:ii, >T V i- - V - K IS ^ /< 
TLSdo CtDtztb, iftiJUTij-4!y77 7^ltl5i3(ctlM^i8l%ffl^ 

snwtfi^nn^ cwwxitti, 1# t¥ £ 2 # as „ ) y a c i/-f-v-^tt« 
is t , m m 14 © ig t . ss n x h it m <d m m w & ^ tz . 50 
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[ W S* £ UK 1 3 W H m 6 3 - 1 7 9 9 2 1 ^ $8 
C^WS:ilK2]^M¥i i-6O 9 0 4 ffil 
[ 5S 0£ © lifl * ] 

[ 0 0 0 3 ] 

fflx#4 t ^»JH«a*atfcnk:*Di#±Lfc*?*«*feB : ?waaEB*««-r*j:4: 
*®mt-? % 0 io 

[ 0 0 0 4 ] 

e * w »c in » Bit * - # > * a c (c * ») ± ib © s w * a j« l 3 * c 4: * a ^ a l 
r * t> s , * fg bj? » , 

(1) (A) + ( B ) « ft 3W , (C)#»«tt*-#>, ( D ) & ^ ft 41 

*tat>- (e) *r«&ft«&B/£#fc l, m ce) *r«*«tf7 T>^*y 
y^^s, ^xt-v^^^, v'^Si^i^^tsp, z^x^a^^^ ^-rt-^AJS* 
» a tf 7 * n s/ r - > 5R » 8 j!p 6 a n * » » * « tr J* ± ffl x * * 3/ » * , 20 

(2) (E) Si«^7^ns/5»x^|R»i»%^ty±|B (1) f2i£©£t±fflx,K^>ffi§f 

( 3 ) l^i»Btt*-jK>0««fifit*M 0 7 0«±T*S±ia ( 1 ) S 7c « ( 2 ) IB tt 

( 4 ) n m n * - # > © -s- m m w , m m m & m $ w © o . 1 ~ 1 o m m. % x- & s ± is 
en ~ (3) <D^Tftfrmm<Dm±mz.x*i'®mmi&vo, 

( 5 ) $t m m t£ * - it , x^^iist>'7x/-;K^i(0'>^< tt^fn^K 
«fct>«ffi#«fcnT^*±K (i) ~ (4) o^rn^iB«oi#±fflxji?*s/«j»ffldt» 

(e) ±iB(i)~C5)o^rn^»caB«o»±fflx4!*s/»»ejaE«fc:j:0it±* 30 
*i fc $ ? ffi k tc n =r- gp p d p g b 

IC I t 5 o 

[ ft © m ] 

[ 0 0 0 5 ] 

*aWC4**5r±fflx#*s/«fflfij«HlH:, m Sfg 0V tc ^ U fc £ 3 fc jft & 14 & if T* , U 
BSmtt, flBtt, ^ v ^Sffionilicins B? gl$D a pg»*M# 6 

[ 0 0 0 6 ] 

*!8Wk:43^Tfflv6n* (A) Xjtf^r^BJjBfcLTttffiKSiJ IS 0J *. If , fef 40 

± ffl x d? + b Bg is # Kg r- - m. ic m m * n t ^ § „ 7i/-*;#77^i^ + -^i 

«tS%{ii;i6i:t«7xy-/l/at7^ft KSfr5^«Sn5/^7-y*«tl*x* + 
i; it L x # + S/ W m > 7 ;1/ + ;H ^ X ti If I ^ « t 7 x 7 - ;H x /f + H 1 , T Jl 
i\> B £ X li # B £ © ^ U i/y;l/x-f ;l/Sxj)?*>>8)||, -fy^7?/Hi5o* 'J T' ^ > 
i: x fc? £ a ;l/ t K U > © S fS £ 0 f# 5 ft 5 ^ U is 'J >V T 5 > m x # 4=- ~> ffi HI , fcf 7 x x 
;l/SxiK*s/«B, i/ , i/^D^>^i;i>'t7xy-;Hat;/Xlit7 h - jV m © « ^ 
^Bflg©x4? + S/ft«J, t7*U>S4ttSXiS + J /j81 1 7x/-;l/ • 77;1/ + ;HU 
B > t7 77;l/ + ^ilf 077;K;l/l7x/-;mr©x^*->ftft, h 'J 
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z n , cnBfi^ffit'i^tt 2 a w ± * ia * ^ r ffl ^ r t> * ^ « 

[ 0 0 0 7 ] 

S*«Ett, ~F8S — ~ (iv) m>rftfrlc*0iS«ft*{fc^*4Htf*tf& 

ft S o 

C -fb i ] 




[ft 2 ] 



»10 



R R r"R 12 



R 5 R 6 R 9 R" 



'" "\^ CH 2\~y O-CH^HCHiO C>CH 2 0" 0 'CH 2 <:»CH2 (») 

Jt"„s vTli9 oh J7l_« jTTLi9 n 



R R° R R 



( C C -P , R 5 ~R l2 (±/J<igj!i§C?&tfKit&l~l 0©«»Xtt ft** 
[ft 3 ] 



CH ? pici^a\^s\>- 



oh R" R_ 

CH Z CHCH 2 0^0-S-C> 



--CH2CH-CH 2 (III) 



( C C T* , R 1 3 ~ R 1 6 «7}<^at>*^^^l~10©«^XfS^H^(D-ffficDj^ft7j<^ 
[ft 4 ] 



CH^CHCHfO 
O 



CH 2/ CHC%9 
"CH 2 



At. 



CH 2/ CHCH2-p 



-CH 



(IV) 



c c ct-> R«;j<iRtfKia i ~ i o £D a & x it n a & <d - fas © ^ ft ?j< m m a* e. a wr ft 

, n(±0~ 1 OOllit^^to ) 
[ 0 0 0 8 ] 

± IB - m A (I) * © R 1 ~ R 4 tt , 7K sfi £C ^ . p<^7l/S, xf^l, ya^iH, 7 50 
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f ;H, -T v 7 n kf 71/ S , ^ y 7f ;H107;^;H, ^ h * S . x h * -3 , 

-jim, V Jim, 7x*f;Hf ©77;i/*;H, y V 4=- y 7l/ » , x h * -> y 

«7;V3^->7;^;H, 75/^f/H, 7?/xf;Hfc 
7^1i«S7;KiH*ifOKIS l ~ l 0©HSIXtt#H»©-fa<E>gMfczk5RSfrS 

ji if n -s # , * v t, 7k * ? x » y 9- a, m & & $ u i/- c ± is - fi9 ^ ( i ) t^sn§e7 

x z;l/iX^*'>iit Lta, 4, 4 ' - t? X ( 2 , 3 - i^t ->/D^ + fcT 7 x 
-;l/X(i 4 , 4 ' - tT X ( 2 , 3-i^*>>7n^?+>') - 3, 3', 5, 5 ' - -r h -5 
^/^7i-;^±S»tT5i^*>'W 1 x \£ * p ;b t K U ^ £ 4 , 4 ' - t7x 
y - ;b X 4 , 4 ' - (3, 3 ', 5, 5 '--fb^y-^l/) tL"7iy-;bi:^JS)E£;^-y: 

T»6n*x#*s/«a»jv*tf6ti, *-et. 4, 4 '-ex (2, 3-x**s/^a 

# * f ) - 3. 3 5, 5 '-f h7^f;Hf7i-;^iI»tt5x^ + ->iitf 
[ 0 0 0 9 ] 

± 12 - 0ft 5£ (ID <*> <D R 5 ~ R 1 2 ti, ^II?, y ^ 71/ 3 , 7 p n^;l/S > 
7f;H, ^vyntf;H, y 7f <07;1/ + ;H, ;>< h + ~> 3 . x h * i/ 3 , 7 

d* + '>I. 7F*->Il07;l/a + ->;l/S < 7i-;H> H 'J .»• SS , *->'J;Hf ©7 
^^v'/H, 7i^f-;Hl077;l/ + ;H, )< h + ->^f-;H, x h * 5/ y. 
f;H^ h^^x^^us^coT/l/n + ^Tyl/^r^S, 7;/^;H, 757if 
075/Ifi7;l/*;H4HOKI»l ~ l 0<DH»X«^H»O-fflB©es{b7jc}RS^ 

esii'ns^, +T?t*«s?xB^f/Hj!i'»j l^, ±E-»3 (n) t* * s n s e 

X 7 x J - 71/ F x 4? * « M £ b T fcfc , 09 X MT , R 5 , R 7 , R'°SO'R' 2 *Mf;H 
T* , R 6 \ R 8 , R 9 R Zf R 1 1 zk JK JH ? T* <J& £ , n = 0%i)S»tt5 E S L V - 8 0 

[00 1 0 ] 

± 12 — « s£ (III) *5)R ' 3 ~ R 1 6 , * JR H ? , y ^ 71/ 3 , x jl m s 7*n tf;l/ 
xf y 7 a t? 71/ S , n - 7 71/ 3 , t - 7f ;H, 7 S;H, 7f;i'?©7^ + ^ 
3 , ^ + x h * 3 , 7'd#*->1, 7h*^I^©7;I/3*i/;VS, 7 x ^ 71/ 

m. h'J/H, *->^Hf©7'J-;H, ^>->*;H, 7x*f ;Hl077^*/H 

= yy^;VS. r5yx^;i/M©7 , sySB»7 7l'*7l/S*H©KJl5»i~i 0 <D B & 

x « in b & © - m <d m it 7j< m m & % m a n s # , ^T'^/^^ia^jk, ^^;h 

Xlit-7f;H^J;t)ifflli/\ ± 12 - jft 3 (III) ?iSh57i-;I/7;b7n , S 
x # * s/ «J flit L T « , A^tt&tFi5K»ttOtBji5*>6, R 1 3 & tf R 1 6 t - 7^;H 
T' , R 1 1 StfR' 5 tfi y 7b 3 T , n^0tfe5ft^ft^±filc7>i:t5t:x ( 2 - y ^ 
71/ - 4 - k Fa + ->-5-t-7f;H f ^i-fiOi#*->fbffltfff I U\ 
[001 1 ] 

±12 -ass: (iv) HRitrii, 0ij^ff, 7k m. y^7i/», x^vua, yne/n, 
y^-jum. << v-?u\Z)\,m. t - y =h * mm <d t >i * )i m . k-;h. 7'j/n, 

7b»^OT T 7P^X7US> a y >-fb 7 71/^71/5, 75/lIi7;l/*/H, ^7l/73yh» 

s^t t 7u + ;1/s^^o^^^ i ~ i o <Dmmxiz#m&<D — ffi<Dm{t7km&wmi>f <b tis 

x.?- )imm<DT 7l/ + 7l/S^»S L < , ^f;HA«J;D»SLt\ ±12- 
i5§ S (IV) TSSn5/#7'y^axsK*J'«(tfcLTI4, 7x7-/P/l777Si^ 

* -> « m , * 71/ y * b y - 7b y # <y ^ m x + ® m m w m if e n , * v t ^- 71/ y ? u 
y - 7U y # v >y ^ m x 4< + m m w w $ l 0 

[00 1 2 ] 

^awjcfi^Tffl^sns ( b ) «<t«ifcLTttWfciiPjiBttftv^, * a: , fef ± m x 
jH* -^iii fig siTf-ifi ®ffl * n r 1^-5 «, o t*, 7x/-;k ^ by- 7i/, uy7i/->> 

, 7^xxi-7U. ^X7x/-;M, tfX7x/-;l/Ff07x/-;Ha0VXiia-t 
7 h - 71/ , /3 - i- 7 h - 71/ , i/"h Fn + ->t7^1/>^(Dt7 h-yHli:*;l/L7;l/rt: 
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t 5 ;u * yi/ at m s 1-7 b-fv • t ^ jv* fr®mm<DT ? )vm? x. s - )\<mm* ztf^ 

( B ) m it m it . ±13 ( A ) liH + fffllOi^ + flSiCSLT, 7x/-^;)(U 

-l.2aitEtJn«. 0.5^S*«^«x#*v * + 51 ft 

ifi #J tc * 0 61 ft W Si * K £ M <D 7 x y - jl> 14 7K be a a* 3£ 5 fc a& , « 21 ft 14 M &c It a 14 
M < § 5 fi |p] $ 5 o 

[0013] 10 

*aia©*r±fflx**s/»fl9tiriiw»ctt, x#*^a<t7x/-^i4 7)<igai:<Dx--ir 

/Wt S (fi * (E Ji -T S fc 46 , 63! ft {£ ift 811 82 n" £ C £ S L^o 61 ft ffi it ffJ i: L T a , 
x^ + ^1Sfli^6Mft^JORjS^iS^^^SJ:d*ftl!!««^*^o^t^^T*fen^#^Mffi 
»i 1* ^ ft , 0IJ A fc? > 1 , 8 - *J T +f - tT £ a (5,4,0) 7 > -r -tr > - 7 , 1 , 5 - V T 
+P - fcT ~> * u (4.3,0) / * > , 5, 6-v^7f ;V7^/ - 1 , 8 - 7 f - If •> ^ D ( 
5.4,0) ^>y;l/->*^f;l/75>, h U X * / - T = ^ , 5> * f- h 

7^i^/-/K h U X 7x/-yl/f ©3a75>iStfi: 

ft e, cD |j§ « , 2-^f;K5^l/-;k 2-7i-;K5^!/-;K 2-7xx;b-4 

* f- iv i? 7 x — ;l/ * x 7 j y „ hiJ7i-;l/t>7 7-f>, s> 7 x — ;!/ * x 7 > , 7 x x 20 

/i/ * x 7 ^ >fot«*^7-f ^saffcn6o*77^ ^SKft^vu^^se, 

5'J>ft^|j, rh77i-^*^*^'7i,fF77i-;^U-h > h 'J 7 x ^ ;I/ * X 
7 ^ >"r h 5 7 x x ;U # u - 2-if;l/-4-^?;K^/-;l'fh7 7i-;^ 
U — K N-^^;l/f- h 7 x x ;U * X * X 7 A - x F77i-;^fl/ - H U 7 x — 
jV * X * x 7 A - h U 7x-;V^7^f tf*lf 6tl, cnyilffit'ffl^Tt 

Ef ft {£ il #J © BE « fck , x4?^->ffll§ l O OiigpicWLTO. 0 1 ~5li^A^$ 

u<, o.. i~3a«a5*iB-&-r*o*<j:!3»*H/''o o. oifiaau^o^iftv^tflsji 

5MS»*D£^fc«#fi3ete#JB<4*«iRifc:**. 30 

[0014] 

* BJi tC & !/> T ffl </> 5 ft 5 ( C ) # M - # > L T Ji ft K fW « fi ^ # , #J X Cf 

*-*y77^oaiBc#y7-*y77 h$^Tt#p»ft§y^7 b*-#>. 

* - x > 7 ? v ? <d <&m tt v * m <d mmmmw r° m v n tic&^xwznzij-xyft 

S7^7-, 

& it mmm <d mm mm * fa l rz x - x y 7 5? v ? 

fc2#ajsif5ft. cn^tifffit-fflv^Ti 21«±*ffl*^t)ttffl^Tfc<);v\ Sfc> 

in # n tt # u t - j& a # - # ^ <d « it & tc « ft *ij re tt * m z. a , 7 # u > « 

03fS«e*Wrsx;l/^^i»4?'Jv-ftifOj)?Uv-*4 0 0~6 0 0 °C T'ilSt s^a 

&m if & ft s o 

y 5 7 h # - ^ > o m m m a ft &c w re a * ^ > w * «r , x # + s , fti^ + -> 
a , 7 ^''j-7>i, * * w y > a , -r v t 7 * - h a ^ <o ±> - # > 7 5 •> * a m <o ts >v 
x * ji m t. r & & g r z> m * % -r z 7 ^ 7 hfj?-*, m * 0 t& - # v 7 5 -y ^ 

^ rj & w ^ in s is ? -a- 5 m w m \f <b n s . c c r-m^ <b <? ? 7 Mn-i u 
u ft $«j re t* ^ v> a^ ±m<D&fo\im*mT%^mfait&M*?ntnn&^m&Mm#- 
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* df. -9- »/ \) y , 4? y P If U y V U 3 - to , * U ^ £ * U /I/ S? * ;l/ , 7 £ U ;H» flg , y 

mmmm&zf cnt><Dmmft, sKu^^f ^^n^^yf n->, -7 >v 7 x & ^ 
a« m if e. ft , cn6tt.*!B!-efflv>Tt 2iK±%ffl*^btTffl^Tt.±^. y 5 7 h * 

tf7t(TO*->f>777i'tfit)!if$Ll\ ^77l«A-*>«y77 h 4» « # « « 
Oi^A^3 Oli%Wi^ff$L<> 5 0li%WJ:AUt)(f$lt\ l C 7" 7 7 
h$tli^77 h*-^y4<*(:*J65^77 h # y v - <d $1 * £ -T o 

* - # > s 7 v - o si it & ic it » tc $y pb & * ^ # , ey *. « , 7]< m m. * tc # m. z & ft 

?»3K?«:j*»5-&S73?*, 7j< ts ffi 4» # ft £ ft * - # > 7 7 -y * lc */ U * V to % ffi ha L 
V to ? to r£ K £ -o X V Afllti^ Sttfi^S^ffilf^f »f 6*15. * - # > 7 9 -y ^ © 

^ a * fi 5 la m m mm t l t it # tc $j m it & v a« , m*.is* m m t> a? y a „ 

A? o7/i/*';±a4iRiii, mm * & *s v l. . mmw*~> y L.moT to* v ±m& 

illl, BE ft « , f 'J * , 7;l/$t, IS ft M , iftn/WVh, » ft - -y * ;U m <o £ S H 

ft*K mm-v'rto, mm&tzwtm. 7km it r to 5 x -7 a, ^^hi>7 

v-y^l 5 4 */l/5'7il/-*44f*^t/5tl, C*l6lif »T?ffl^Tt 28tt±4IB* 
£-fc-&TfflV>Tt><fcVo *-4?>rta7-f7-EfflV^5nS*-#y7*7-y7tUTH:1# 

ic ahj s « * 1^ a< » tK tc m n jf» -r < ', frSKft^totfjifSL^. *-*yftS7o- 

OA-sK^rtS^ti, * V « 14 © Si £ £> 7 0 II m % U T ^ » * L < , 5 0H%«Ttf 20 
<kt)»S c c * — jRypia*i:«, *->fyrtS7-f 7-f ftt£i6 5 7j-^ 

aSffl.3a«:fifibfc*-5j?>^v'y^O«3fiSi:LTa, » (C «M H 14 ft ^ , fi3J ^. (f , ^ 
[0015] 

(C) ^W«tt*-*>0*«18tttt, 1 0 7 QttitfJfiK, 1 0 9 Q W ± # * »> 
» S b ^ o «MJfilntt, J I S Z3 l 9 7tc^Sabfc, ^77ffiI«x^ + -ylSISI 
IMMC L-E 6 7 (BiEft^imffi^^^l^^p^^) *S« fc L ft 2 )gO < LSS<1 30 
(S^fSI¥3 5/im, HiflO. 3mm, CI H 0 . 3mm, 1SH0.9 5mm) * ffl 1/ V M 

*v>7to o . 5 g^mm^ic-tu^yf-yTmmv, ©fit it (^^ibhi«s^ 

ttSTR 8 6 0 1) KJ;»)Iill[5 0 0 V , l?l»«oatttt*IIISt*Ci:tJ:*)#i66*l 

5 o 

(C) 2E#«14*-#><D¥J9&&f4, 0.3~50^m^« : $L<, 0.3~30/im 

0. 3~5jtm*<«fc9#g;L^o 

(C) ^J»«t«t*-#>0-&W«»i» i*±fflxjl? + 5/WI3Biiafi2«9±{*Jc*fLO.l~i 
0lI%*'ifSL<, 0. 3~8ll%tfJ;0»H<, 0. 5~4fi«%^*6K»* 

l^o o . i mm %*iiST*«/w © ^{ffi^a* t»nft o , auttt, u- +f- v 40 

[00 1 6] 

£>§o *5ZW IC m V ft 3 (D) LTteWfcWJIBttJa:^**, ^ij^t±\ fctitffl 
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(54) EPOXY RESIN COMPOSITION FOR SEALING AND ELECTRONIC PART DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin composition for sealing, excellent in laser 
marking property and electric characteristics, causing no short circuit due to electroconductive 
materials even in an electronic part device with a narrow interval between pads or wires and having 
excellent moldability, reliability and package surface externals, and to provide electronic part 
devices using the epoxy resin composition. 

SOLUTION: The epoxy resin composition for sealing comprises, as essential ingredients, (A) an 
epoxy resin, (B) a curing agent, (C) non-electroconductive carbon, (D) an inorganic filler and (E) 
an organic dye, wherein the organic dye includes a dye selected from azine dyes, anthraquinone 
dyes, disazo dyes, diiminium dyes, aminium dyes, diimmonium dyes and phthalocyanine dyes. The 
electronic part device is equipped with elements sealed with the epoxy resin composition. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

(A) The epoxy resin constituent for the closures containing the color as which an epoxy resin, the 

(B) curing agent, (C) non-conductive carbon, (D) inorganic filler, and (E) organic dye are used as 
an indispensable component, and ** (E) organic dye is chosen from an azine system color, 
anthraquinone dye, a JISUAZO system color, a G minium system color, an aminium system color, 
a G MONIUMU system color, and phthalocyanine dye. 

[Claim 2] 

(E) The epoxy resin constituent for the closures according to claim 1 with which a color contains 
phthalocyanine dye. 
[Claim 3] 

The epoxy resin constituent for the closures according to claim 1 or 2 whose electric resistance of 
non-conductive carbon is 107ohms or more. 
[Claim 4] 

Claims 1-3 whose contents of non-conductive carbon are 0.1 - 10% of the weight of the whole resin 
constituent are the epoxy resin constituents for the closures of a publication either. 
[Claim 5] 

For non-conductive carbon, claims 1 -4 of an epoxy resin and phenol resin by which the front face is 
covered with either at least are the epoxy resin constituents for the closures of a publication either. 
[Claim 6] 

Electronic-parts equipment equipped with the component by which the closure was carried out with 
the epoxy resin constituent for the closures according to claim 1 to 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to electronic-parts equipment equipped with the epoxy resin constituent for 
the closures excellent in the appearance on laser mark nature, an electrical property, a moldability, 
dependability, and the front face of a package, and the component by which the closure was carried 
out by this. 

[Background of the Invention] 
[0002] 

The miniaturization of electronic-parts equipments, such as expansion of occupied volume [ as 
opposed to / semiconductor devices /, such as IC and LSI, / the package of a component in 
improvement in the degree of integration of a component ] and a semiconductor device, thin-shape- 
izing, and many pin-ization are progressing. Furthermore, it corresponds to the miniaturization of 
electronic equipment, and thin shape-ization, and the surface mount method with which the 
mounting approach also makes high density assembly possible has spread quickly instead of a pin 
inserting type method. Consequently, when attaching electronic-parts equipment in a substrate, 
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electronic-parts equipment itself is put to the inside of a short time at the elevated temperature of a 
solder bath 200 degrees C or more. At this time, the moisture contained in a sealing agent 
evaporates and the vapor pressure generated here works as exfoliation stress in the interface of a 
sealing agent and an insertion of a component, a leadframe, etc., and between a sealing agent and 
an insertion, exfoliation occurs and it keeps in blistering and the crack of electronic-parts 
equipment very much in thin electronic-parts equipment especially. 

Although the technique of making it LOC (Lead on Chip) structure, and raising adhesion with a 
sealing agent is used or it performs dimple processing, slit processing, etc. at the technique and the 
island rear face of a leadframe which use coat material for a component front face or the island rear 
face of a leadframe, and raise adhesion with a sealing agent as a preventive measure of blistering by 
such exfoliation reason, and a crack, the problem of inadequate ** has a raise in cost, and 
effectiveness. Furthermore, in the case of LOC structure, the irregular color on the front face of a 
package arises, and an appearance is spoiled. 

Moreover, the distance between [, such as between inner leads, between pads, and between wires, ] 

pitches is becoming narrow with the miniaturization of electronic-parts equipments, such as a 

semiconductor device, and the formation of many pins, and when conductive matter, such as carbon 

black contained in a sealing agent, exists as big coarse grain, the carbon black which is conductivity 

keeps very much in narrowing and a poor electrical property between inner leads, between pads, 

and between wires, for this reason, examination which uses organic dye, a pigment, etc. instead of 

carbon black as a coloring agent is made --**** (patent reference 1 and patent reference 2 

reference.) — there were problems, such as a fall of YAG laser mark nature, a fall of dependability, 

and a raise in cost. 

[Patent reference 1] JP,63-179921,A 

[Patent reference 2] JP,1 1-60904, A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0003] 

This invention aims at offering electronic parts equipment equipped with the epoxy resin 
constituent for the closures which was made in view of this situation , and was excellent in laser 
mark nature or an electrical property , and short [ by the conductive matter / poor ] did not occurred 
in electronic parts equipments , such as between pads and a semiconductor device with a narrow 
distance between wires , and was excellent in the appearance on a moldability , dependability , and 
the front face of a package , and the component which this closed . 
[Means for Solving the Problem] 
[0004] 

In order to solve the above-mentioned technical problem, as a result of repeating examination 
wholeheartedly, by blending non-conductive carbon with the epoxy resin constituent for the 
closures, this invention persons find out that the above-mentioned purpose can be attained, and 
came to complete this invention. 
Namely, this invention, 

(1) The epoxy resin constituent for the closures containing the color as which the (A) epoxy resin, 
the (B) curing agent, (C) non-conductive carbon, (D) inorganic filler, and (E) organic dye are used 
as an indispensable component, and ** (E) organic dye is chosen from an azine system color, 
anthraquinone dye, a JISUAZO system color, a G minium system color, an aminium system color, 
a G MONIUMU system color, and phthalocyanine dye, 

(2) The epoxy resin constituent for the closures of the above-mentioned (1) publication with which 
the (E) color contains phthalocyanine dye, 

(3) The above (1) whose electric resistance of non-conductive carbon is 107ohms or more, or the 
epoxy resin constituent for the closures given in (2), 

(4) Above-mentioned (1) - (3) whose content of non-conductive carbon is 0.1 - 10% of the weight 
of the whole resin constituent is the epoxy resin constituent for the closures of a publication either, 

(5) non-conductive carbon - either [ by which the front face is covered with either at least / above- 
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mentioned (1) - (4) ] an epoxy resin and phenol resin ~ the epoxy resin constituent for the closures 
of a publication -- and 

(6) The above (1) Electronic-parts equipment equipped with the component by which the closure 
was carried out to either of - (5) with the epoxy resin constituent for the closures of a publication 
It is alike and is related. 
[Effect of the Invention] 
[0005] 

The epoxy resin constituent for the closures which becomes this invention has a good moldability, 
as shown in the example, and since the electronic-parts equipment which is excellent in the 
appearance on laser mark nature, an electrical property, dependability, and the front face of a 
package is obtained, the industrial value is size. 
[Best Mode of Carrying Out the Invention] 
[0006] 

Although there is especially no limit as a (A) epoxy resin used in this invention For example, the 
phenol novolak mold epoxy resin currently generally used with the epoxy resin constituent for the 
closures, The epoxy resin which carried out epoxidation of the novolak resin compounded from 
phenols and aldehydes including polyglycidyl ether of o-cresol-form aldeyde novolac and 
bisphenol A novolak mold epoxy resin, Alkylation or an unsubstituted biphenol mold epoxy resin, 
alkylation, or an unsubstituted glycidyl ether mold epoxy resin, The glycidyl amine mold epoxy 
resin obtained by the reaction of polyamine and epichlorohydrin, such as isocyanuric acid, The 
epoxidation object of the copolycondensation resin of a biphenyl mold epoxy resin, a 
dicyclopentadiene, phenols, and/or naphthols, The epoxy resin, phenol aralkyl resin which have a 
naphthalene ring, The epoxidation object of aralkyl mold phenol resin, such as naphthol aralkyl 
resin, the line oxidized and obtained by peroxy acids, such as a peracetic acid, in a trimethylol 
propane mold epoxy resin, a terpene modified epoxy resin, and olefin association ~ an aliphatic 
series epoxy resin, an alicycle group epoxy resin, etc. are mentioned, and these may be used 
independently or may be used combining two or more sorts. 
[0007] 

Specifically, the compound shown by either the following general formula (I) - (IV) is mentioned. 
[Formula 1] 



CH 2 -pi-CH 2 -0- 
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^^^ij—°- CH 2cncH 2 (i) 



(Here, R1-R4 are chosen from the hydrocarbon group of the permutation of a hydrogen atom and 
carbon numbers 1-10, or unsubstituted monovalence, and even if all are the same, they may differ.) 
n shows the integer of 0-3. 
[Formula 2] 
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(Here, R5-R12 are chosen from the hydrocarbon group of the permutation of a hydrogen atom and 
carbon numbers 1-10, or unsubstituted monovalence, and even if all are the same, they may differ.) 
n shows the integer of 0-3 . 
[Formula 3] 




(Here, R13-R16 are chosen from the hydrocarbon group of the permutation of hydrogen and carbon 
numbers 1-10, or unsubstituted monovalence, and even if altogether the same, they may differ.) n 
shows the integer of 0-10. 
[Formula 4] 



CH^CHCHjO 
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-6 R 



(IV) 



(Here, R is chosen from the hydrocarbon group of the permutation of hydrogen and carbon 

numbers 1-10, or unsubstituted monovalence, and n shows the integer of 0-10.) 

[0008] 

R1-R4 in the above-mentioned general formula (I) A hydrogen atom, a methyl group, an ethyl 
group, Alkyl groups, such as a propyl group, butyl, an isopropyl group, and an isobutyl radical, 
Alkoxyl groups, such as a methoxy group, an ethoxy radical, a propoxy group, and a butoxy radical, 
Aralkyl radicals, such as aryl groups, such as a phenyl group, a tolyl group, and a xylyl group, 
benzyl, and a phenethyl radical, Although chosen out of the hydrocarbon group of the permutation 
of the carbon numbers 1-10, such as amino-group permutation alkyl groups, such as alkoxyalkyl 
groups, such as a methoxymethyl radical and an ethoxymethyl radical methoxy ethyl group, an 
aminomethyl radical, and an aminoethyl radical, or unsubstituted monovalence, a hydrogen atom or 
a methyl group is desirable especially. As a biphenyl mold epoxy resin shown by the above- 
mentioned general formula (I) 4, a 4'-bis(2, 3-epoxy propoxy) biphenyl or 4, the 4'-screw (2, 3- 
epoxy propoxy) -3, 3', 5, the epoxy resin that uses a 5'-tetramethyl biphenyl as a principal 
component, Epichlorohydrin, 4 and 4'-biphenol or 4, the epoxy resin that 4'-(3, 3', 5, 5'-tetramethyl) 
biphenol is made to react, and is obtained are mentioned. Especially, 4, the 4'-screw (2, 3-epoxy 
propoxy) -3, 3', 5, and the epoxy resin that uses a 5'-tetramethyl biphenyl as a principal component 
are more desirable. 
[0009] 
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R5-R12 in the above-mentioned general formula (II) A hydrogen atom, a methyl group, an ethyl 
group, Alkyl groups, such as a propyl group, butyl, an isopropyl group, and an isobutyl radical, 
Alkoxyl groups, such as a methoxy group, an ethoxy radical, a propoxy group, and a butoxy radical, 
Aralkyl radicals, such as aryl groups, such as a phenyl group, a tolyl group, and a xylyl group, 
benzyl, and a phenethyl radical, Although chosen out of the hydrocarbon group of the permutation 
of the carbon numbers 1-10, such as amino-group permutation alkyl groups, such as alkoxyalkyl 
groups, such as a methoxymethyl radical and an ethoxymethyl radical methoxy ethyl group, an 
aminomethyl radical, and an aminoethyl radical, or unsubstituted monovalence, a hydrogen atom or 
a methyl group is desirable especially. As a bisphenol female mold epoxy resin shown by the 
above-mentioned general formula (II), for example, R5, R7, RIO, and R12 are methyl groups, R6, 
R8, R9, and Rl 1 are hydrogen atoms, and ESLV-80XY (trade name by Nippon Steel chemistry 
incorporated company) which uses n= 0 as a principal component is available as a commercial item. 
[0010] 

R13-R16 in the above-mentioned general formula (III) A hydrogen atom, a methyl group, an ethyl 
group, a propyl group, an isopropyl group, n-butyl, Alkyl groups, such as t-butyl, an amyl group, 
and isobutyl, a methoxy group, Alkoxyl groups, such as an ethoxy radical, a propoxy group, and a 
butoxy radical, a phenyl group, Aralkyl radicals, such as aryl groups, such as a tolyl group and a 
xylyl group, benzyl, and a phenethyl radical, Although chosen out of the hydrocarbon group of the 
permutation of the carbon numbers 1-10, such as amino-group permutation alkyl groups, such as 
alkoxyalkyl groups, such as a methoxymethyl radical and an ethoxymethyl radical methoxy ethyl 
group, an aminomethyl radical, and an aminoethyl radical, or unsubstituted monovalence 
Especially, an alkyl group is desirable and a methyl group or t-butyl is more desirable. The 
epoxidation object of the bis(2-methyl-4-hydroxy-5-t-butyl) thioether which uses as a principal 
component the compound R13 and whose R16 are t-butyls, R14 and whose R15 are methyl groups, 
and whose n is 0 from availability and a fluid viewpoint as a phenylsulfide mold epoxy resin shown 
by the above-mentioned general formula (III) is desirable. 
[0011] 

As R in the above-mentioned general formula (IV), for example, the hydrocarbon group of the 
permutation of the carbon numbers 1-10, such as alkenyl radicals, such as alkyl groups, such as 
hydrogen, a methyl group, an ethyl group, a propyl group, butyl, an isopropyl group, and t-butyl, a 
vinyl group, an allyl group, and a butenyl group, an alkyl halide radical, an amino-group 
permutation alkyl group, and a sulfhydryl group permutation alkyl group, or unsubstituted 
monovalence is mentioned, especially, alkyl groups, such as a methyl group and an ethyl group, are 
desirable, and a methyl group is more desirable. As a novolak mold epoxy resin shown by the 
above-mentioned general formula (IV), a phenol novolak mold epoxy resin, polyglycidyl ether of 
o-cresol-form aldeyde novolac, etc. are mentioned, and polyglycidyl ether of o-cresol-form aldeyde 
novolac is desirable especially. 
[0012] 

Although there is especially no limit as a (B) curing agent used in this invention, it is what is 
generally used with the epoxy resin constituent for the closures, for example. A phenol, cresol, 
resorcinol, a catechol, bisphenol A, Phenols, such as Bisphenol F, and/or the alpha-naphthol, the 
beta-naphthol, Naphthols, such as dihydroxy naphthalene, and aldehydes, such as formaldehyde, 
under an acid catalyst Condensation or the resin which is made to carry out copolycondensation and 
is obtained, Aralkyl mold phenol resin, such as phenol aralkyl resin and naphthol aralkyl resin, etc. 
is mentioned, and these may be used independently or may be used combining two or more sorts. 
(B) As for a curing agent, it is desirable to be blended to the epoxy group equivalent of the above- 
mentioned (A) epoxy resin in the amount from which the phenolated water acid radical equivalent 
turns into 0.5-1.5Eq, and it is more preferably blended by 0.8-1.2Eq. If hardening [ of an epoxy 
resin ] becomes insufficient [ less than 0.5Eq ], there is an inclination for an electrical property to 
be inferior to the thermal resistance of a hardened material and a damp-proof list and it exceeds 
1 .5Eq, in order that a curing agent component may become superfluous and a lot of phenolic 
hydroxyl groups may remain into hardening resin, the inclination for moisture resistance to worsen 
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is in an electrical property list. 
[0013] 

It is desirable to blend a hardening accelerator with it, in order to promote the etherification 
reaction of an epoxy group and a phenolic hydroxyl group in the epoxy resin constituent for the 
closures of this invention. Although there will be especially no limit if it is the compound which 
has the catalyst function in which the reaction of an epoxy resin and a curing agent is promoted, as 
a hardening accelerator For example, 1, 8-diaza-bicyclo (5, 4, 0) undecene - 7, 1, 5-diaza-bicyclo (4, 
3, 0) nonene, 5, 6-dibutylamino -1, 8-diaza-bicyclo (5, 4, 0) undecene -7, benzyl dimethylamine, 
Tertiary amine and these derivatives, such as triethanolamine, dimethylamino ethanol, and a tris 
(dimethyl aminomethyl) phenol, Imidazole derivatives and these derivatives, such as 2- 
methylimidazole, 2-phenylimidazole, and 2-phenyl-4-methylimidazole, Tributyl phosphine, methyl 
diphenylphosphine, triphenyl phosphine, In organic phosphines and these phosphines, such as 
diphenylphosphine and a phenyl phosphine, a maleic anhydride, The phosphorus compounds which 
have intramolecular polarization which comes to add a compound with pi bonding, such as a 
benzoquinone and a diazo phenylmethane, Tetra-phenyl phosphonium tetraphenylborate, triphenyl 
phosphine tetraphenyl borate, 2-ethyl-4-methylimidazole tetraphenyl borate, N-methyl tetra-phenyl 
phosphonium-tetraphenyl borate, and triphenyl phosphonium-triphenyl borane etc. is mentioned, 
and these may be used independently or may be used combining two or more sorts. 
The loadings of a hardening accelerator have desirable 0.01 - 5 weight section to the epoxy resin 
100 weight section, and it is more desirable to blend 0.1-3 weight section. When [ than 5 weight 
sections ] more [ a facilitatory effect is small when fewer than the 0.01 weight section, and ], it is in 
the inclination for preservation stability to worsen. 
[0014] 

although there is especially no limit as (C) non-conductive carbon used in this invention ~ for 
example 

Non-conductive polymer baking carbon which is made to calcinate a polymer and is obtained, 
Graft carbon which is made to carry out the graft of the polymer on the surface of carbon black, and 
is obtained, 

The carbon endocyst filler obtained by covering the front face of carbon black with insulating 
inorganic substances, such as a silica, 

Carbon black which performed surface preparation, such as oxidation treatment 
**** is mentioned, and these may be used independently or may be used combining two or more 
sorts. Moreover, with an epoxy resin, phenol resin, etc., the coat of these non-conductive carbon 
can be carried out, and it can also be used. 

Although there is especially no limit in the manufacturing method of non-conductive polymer 
baking carbon, the method of, for example, calcinating polymers, such as a sulfonic-acid polymer 
which has aromatic series, such as naphthalene, at 400-600 degrees C is mentioned. 
Although there is especially no limit in the manufacturing method of graft carbon, the method of 
carrying out the irreversible addition reaction of the graft polymer which has a carboxyl group on 
front faces of carbon black, such as an epoxy group, a thioepoxy radical, an aziridine radical, an 
oxazoline radical, and an isocyanate radical, and the radical which has reactivity, for example to 
carbon black with heat is mentioned. Although there is especially no limit as a graft polymer used 
here, copolymerization of the unsaturated compound which has the above-mentioned reactant 
radical is carried out to it and a copolymerizable monomer, it is obtained, and silicone, such as 
these derivatives, such as polystyrene, a polyethylene glycol, poly oxazoline, a polypropylene 
glycol, a polymethyl methacrylate, acrylic resin, and a fluororesin, and poly dimethylsiloxane, a 
wax, etc. are mentioned, for example, these may be used independently or may be used combining 
two or more sorts. Although there is especially no constraint as carbon black used for graft carbon, 
that in which many acid functional groups on a front face, such as a carboxyl group which is a 
reacting point with a graft polymer, exist is desirable, and seven or less carbon black has more 
desirable pH. The rate of a graft of graft carbon has 30 desirable % of the weight or more from a 
non-conductive viewpoint, and its 50 % of the weight or more is more desirable. Here, the rate of a 
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graft puts the rate of the graft polymer occupied to the whole graft carbon. 

Although there is especially no limit in the manufacturing method of a carbon endocyst filler, the 
approach of carrying out the deposition of the silica particle by making the front face of the carbon 
black distributed in the water solution hydrolyze a tetra-ethoxy silane, the method of adding a silica 
sol to the carbon black distributed in the water solution, and carrying out the deposition of the silica 
particle to it with a sol gel process, etc. are mentioned, for example. Although there is especially no 
limit considering the front face of carbon black as a wrap insulation inorganic substance, metallic 
oxides, such as alkaline-earth-metal silicate, such as alkaline-earth-metal carbonates, such as a 
calcium carbonate and a barium carbonate, a calcium silicate, and a magnesium silicate, ferrous 
oxide, a silica, an alumina, oxidization copper, cobalt oxide, and nickel oxide, cobalt carbonate, 
nickel carbonate, basic copper carbonate, an aluminum hydroxide, a direct black 154 calcium lake, 
etc. are mentioned, and these may be used independently or may be used combining two or more 
sorts, for example, although there is especially no limit as carbon black used for a carbon endocyst 
filler — water — getting wet — easy — bulk — a not high thing is desirable. The rate of carbon 
endocyst of a carbon endocyst filler has 70 or less desirable % of the weight from a non-conductive 
viewpoint, and its 50 or less % of the weight is more desirable. Here, the rate of carbon endocyst 
puts the rate of the carbon black occupied to the whole carbon endocyst filler. 
As a manufacturing method of the carbon black which performed surface preparation, although 
there is especially no limit, the approach of carrying out surface preparation of the carbon black by 
the oxidizing method using an air-oxidation method, a nitric acid, nitrogen oxides, and oxidizing 
agents, such as mixed gas of air and ozone, the approach using a silane coupling agent, etc. is 
mentioned, for example. 
[0015] 

(C) The electric resistance of non-conductive carbon has desirable 107ohms or more, and is more 
desirable. [ of 109ohms or more ] Electric resistance is the comb mold electrode (35 micrometers of 
copper foil thickness) of the dimorphism which used glass fabric base material epoxy resin copper 
clad laminate MCL-E67 (trade name by Hitachi Chemical Co., Ltd.) as the substrate based on JIS 
Z3197. Between the line breadth of 0.3mm, and a line, using 0.3mm and 0.95mm of substrate 
thickness, powder sample 0.5g is fixed with a cellophane tape on wiring, and it asks by measuring 
the resistance of 1 minute after by direct-current 500V with a ohm-meter (TR8601 by Takeda 
Riken Industries). 

(C) The mean particle diameter of non-conductive carbon has desirable 0.3-50 micrometers, and its 
0.3-30 micrometers are more desirable. From a viewpoint of laser mark nature and a moldability, 
0.3-10 micrometers is desirable and 0.3-5 micrometers is more desirable. 
(C) The content of non-conductive carbon has 0.1 - 10 desirable % of the weight to the whole 
epoxy resin constituent for the closures, its 0.3 - 8 % of the weight is more desirable, and its 0.5 - 4 
% of the weight is still more desirable. At less than 0. 1 % of the weight, when the appearance on 
the front face of a package may be spoiled, or protection-from-light nature and laser mark nature 
may become inadequate and it exceeds 10 % of the weight, there is an inclination which becomes 
inadequate [ a moldability ]. 
[0016] 

As a filler, it is required to use an inorganic filler from a viewpoint of hygroscopic reduction and 
the improvement in on the strength. Although there is especially no limit as a (D) inorganic filler 
used for this invention, it is what is generally used with the epoxy resin constituent for the closures, 
for example. Fused silica, a crystal silica, an alumina, zircon, a calcium silicate, a calcium 
carbonate, Single crystal fiber, such as fine particles, such as silicon carbide, boron nitride, beryllia, 
and a zirconia, or a bead which conglobated these, potassium titanate, silicon carbide, silicon 
nitride, and an alumina, a glass fiber, etc. are mentioned, and these may be used independently or 
may be used combining two or more sorts. Moreover, an aluminum hydroxide, **** zinc, etc. are 
mentioned as an inorganic filler with fire-resistant effectiveness, and these may be used 
independently or may be used together. Especially, the alumina from a viewpoint of high 
temperature conductivity [ fused silica / from a viewpoint of coefficient-of-linear-expansion 
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reduction ] is desirable, and the configuration of an inorganic filler has a desirable globular form 

from the point of the fluidity at the time of shaping, and metal mold abrasiveness. 

(D) As loadings of an inorganic filler, 70 - 98 % of the weight is desirable to hygroscopicity, 

reduction of coefficient of linear expansion, the improvement in on the strength, and the viewpoint 

of solder thermal resistance to the whole epoxy resin constituent for the closures. It is 75 - 95% of 

the weight of the range more preferably. 

[0017] 

To the epoxy resin constituent for the closures of this invention, it is desirable to add a coupling 
agent from a viewpoint which plans the compatibility of an inorganic filler and a resinous principle. 
It is what especially a limit does not have as a coupling agent used, for example, is generally used 
with the epoxy resin constituent for the closures. Vinyl trichlorosilane, vinyltriethoxysilane, a vinyl 
tris (beta-methoxyethoxy) silane, Gamma-methacryloxpropyl trimethoxy silane, beta-(3, 4-epoxy 
dicyclohexyl) ethyltrimethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, 
vinyltriacetoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-aminopropyl 
triethoxysilane, gamma-[bis(beta-hydroxyethyl)] amino pro BIRUTORIETOKISHISHIRAN, N- 
beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane, gamma-(beta-aminoethyl) aminopropyl 
dimethoxymethylsilane, N-(trimethoxysilylpropyl) ethylenediamine, N-(dimethoxymethyl silyl 
isopropyl) ethylenediamine, Methyl trimetoxysilane, methyl triethoxysilane, N-beta-(N-vinylbenzyl 
aminoethyl)-gamma-aminopropyl trimethoxysilane, Gamma-chloropropyltrimetoxysilane, a 
hexamethyl disilane, gamma- ANERINO propyltrimethoxysilane, Silane system coupling agents, 
such as vinyltrimetoxysilane and gamma-mercaptpropylmethyl dimethoxysilane, 
Isopropylisostearoyl titanate, isopropyl tris (dioctylpyrophosphate) titanate, Isopropanal PIRUTORI 
(N-aminoethyl aminoethyl) titanate, Tetra-octyl bis(JITORIDE sill phosphite) titanate, tetrapod (2 
and 2-diaryl oxymethyl- 1 -butyl) bis(JITORIDESHIRU) phosphite titanate, 
Bis(dioctylpyrophosphate) oxy-acetate titanate, Bis(dioctylpyrophosphate) ethylene titanate, 
isopropanal PIRUTORI octanoyl titanate, Isopropyldimethacryl isostearoyltitanate, isopropyl 
tridodecyl benzenesulphonyl titanate, Isopropyl ISOSUTEAROIRUJI acrylic titanate, isopropanal 
PIRUTORI (dioctyl phosphate) titanate, Titanate system coupling agents, such as isopropyl 
TORIKUMIRU phenyl titanate and tetra-isopropyl bis(dioctyl phosphite) titanate, etc. are 
mentioned, and these may be used independently or may be used combining two or more sorts. 
[0018] 

As other additives, if needed, it is independent respectively or ion trapper, such as reforming 
material, such as release agents, such as a higher fatty acid, for example, carnauba wax, a 
polyethylene system wax, etc., silicone oil, and silicone rubber, a hydrotalcite, and an antimony- 
bismuth, etc. can be blended combining two or more sorts, moreover, to the epoxy resin constituent 
for the closures of this invention If it is within the limits by which the effectiveness of this 
invention is attained, in addition to non-conductive carbon An azine system color, anthraquinone 
dye, a JISUAZO system color, a G minium system color, An aminium system color, a G 
MONIUMU system color, Cr complex, Fe complex, Co complex, coloring agents, such as metallic 
oxides, such as metallic compounds, such as nickel complex, and Fe, Cu, nickel, and aluminum, 
Mg, Fe, a mica, a near-infrared absorber, phthalocyanine pigment, phthalocyanine dye, and carbon 
black, — one sort — or two or more sorts can be used together. It is desirable to use phthalocyanine 
dye together from the point of laser mark nature, a fluidity, and hardenability especially. In using 
conductive particles, such as carbon black, together, in order to attain the purpose of this invention, 
120cm thing 3/1 OOg or less has [ the specific surface area which is excellent in dispersibility ] 
desirable DBP oil absorption below 130m2/g, and 80cm thing 3/1 OOg or less has [ specific surface 
area ] more desirable DBP oil absorption below 100m2/g. 
[0019] 

If distributed mixing of each above-mentioned raw material can be carried out at homogeneity, no 
matter what technique it may use, it can prepare, but as a general approach, after the epoxy resin 
constituent for the closures of this invention mixes the raw material of predetermined loadings 
enough by a mixer etc., it can be kneaded with a hot calender roll, an extruder, etc., and can 
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mention the approach of cooling and pulverizing. It will be easy to use if it tablet-izes by a 

dimension and weight which suit a process condition. 

[0020] 

The epoxy resin constituent for the closures of this invention is excellent in laser mark nature and 
an electrical property, and is excellent in a moldability, dependability, and skeleton prevention, and 
can be used suitable for the closures, such as IC and LSI. 

As electronic-parts equipment equipped with the component closed with the epoxy resin constituent 
for the closures obtained by this invention, components, such as passive elements, such as active 
elements, such as a semiconductor chip, a transistor, diode, and a thyristor, a capacitor, a resistor, 
and a coil, are carried in supporter material, such as a leadframe, a tape career [ finishing / wiring ], 
a patchboard, glass, and a silicon wafer, and the electronic-parts equipment which closed the 
required part with the epoxy resin constituent for the closures of this invention is mentioned. As 
such electronic-parts equipment, a semiconductor device is fixed on a leadframe, for example. 
After connecting the terminal area and the lead sections of a component, such as a bonding pad, by 
wirebonding or the bump, Come to close by transfer molding etc. using the epoxy resin constituent 
for the closures of this invention. DIP (Dual Inline Package), PLCC (Plastic Leaded Chip Carrier), 
QFP (Quad Flat Package), SOP (Small Outline Package), SOJ (Small Outline J-lead package), 
TSOP (Thin Small OutlinePackage), The common plastic molded types IC, such as TQFP (Thin 
Quad Flat Package) TCP which closed the semiconductor chip connected to the tape career by the 
bump with the epoxy resin constituent for the closures of this invention (Tape Carrier Package), To 
wiring formed on a patchboard or glass, wirebonding, flip chip bonding, An active element and/or 
capacitors, such as a semiconductor chip connected with solder etc., a transistor, diode, and a 
thyristor, The COB (ChipOn Board) module which closed passive elements, such as a resistor and a 
coil, with the epoxy resin constituent for the closures of this invention, A component is carried in 
the front face of the organic substrate in which the terminal for patchboard connection was formed 
at the hybrid IC, the multi chip module, and the rear face. After connecting wiring formed in the 
component and the organic substrate of a bump or wirebonding, BGA (Ball Grid Array), CSP (Chip 
Size Package), etc. which closed the component with the epoxy resin constituent for the closures of 
this invention are mentioned. Moreover, the epoxy resin constituent for the closures of this 
invention can be effectively used also for a printed circuit board. 

As an approach of closing electronic-parts equipment using the epoxy resin constituent for the 
closures obtained by this invention, although the low voltage transfer-molding method is the most 
common, approaches, such as injection shaping, compression molding, and casting, maybe used. 
[Example] 
[0021] 

Although an example explains this invention below at a detail, this invention is not limited to this. 
Examples 1-9, the examples 1-4 of a comparison 

First, after carrying out preliminary mixing (dryblend) of the combination component shown in 
Table 1 and 2, with a 2 shaft roll (roll skin temperature of 80 degrees C), it kneaded for 10 minutes, 
cooling grinding was carried out, and the epoxy resin constituent for the closures of an example and 
the example of a comparison was manufactured. 
[0022] 
[Table 1] 
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[Table 2] 
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In addition, Table 1 and the combination component given in Table 2 are as follows. 



biphenyl mold epoxy resin: — oil-ized shell epoxy incorporated company make — trade name YX- 
4000H 

bromination epoxy resin: — the Tohto Kasei Co., Ltd. make ~ trade name YDB-400 
Aralkyl mold phenol resin: Trade name XL[ by Mitsui Chemicals, Inc. J-225-3L 
An epoxy silane: The trade name A- 187 by Nippon Unicar, Inc. 
polyethylene wax: — made in Clariant Japan, Inc. ~ trade name PED-191 

Non-conductive Carbon A:Mitsui Mining Co., Ltd. make — trade name CB-3-500 (mean particle 
diameter of 3 micrometers, electric resistance of 1 09ohms) 

Non-conductive Carbon B:Mitsui Mining Co., Ltd. make ~ trade name CB-7-500 (mean particle 
diameter of 7 micrometers, electric resistance of 109ohms) 

Non-conductive Carbon C:Mitsui Mining Co., Ltd. make — trade name CB-10-500 (mean particle 
diameter of 10 micrometers, electric resistance of 109ohms) 

Non-conductive carbon D: Graft carbon of 90 % of the weight of rates of a graft using styrene / 
acrylic graft polymer (NIPPON SHOKUBAI Make, electric resistance of lOlOohms) 
Non-conductive carbon E: The carbon endocyst silica of 17 % of the weight of rates of carbon 
endocyst (the Suzuki fat-and-fatty-oil-industry incorporated company make, mean particle diameter 
of 7 micrometers, electric resistance of 109ohms) 

Carbon black A: Carbon black (specific-surface-area 89m2/g and DBP oil absorption 60cm3/100g) 
Carbon black B: Carbon black (specific-surface-area 140m2/g and DBP oil absorption 
131cm3/100g) 

phthalocyanine dye: — the Yamamoto Chemicals, INC. make ~ trade name YKR-3080 
Azine system color: Trade name spirit black 920 by Sumitomo Chemical Co., Ltd. 
Mica-black-oxide-of-iron system color: The trade name LS 835 by Merck Japan, Inc. 
Fused silica: Trade name S-CO by Micron, Inc. 
[0025] 

Each trial which shows the epoxy resin constituent for the closures of an example and the example 
of a comparison below estimated. In addition, shaping of the epoxy resin constituent for the 
closures was performed using the transfer-molding machine on the die temperature of 180 degrees 
C, compacting pressure 6.9MPa, and the conditions for setting-time 90 seconds. Moreover, 
postcure (postcure) was performed at 1 75 degrees C for 6 hours. 

(1) Spiral flow 

The metal mold according to EMM 1 1-66 was set to the transfer-molding machine, the epoxy resin 
constituent for the closures was fabricated on the above-mentioned conditions, and flow distance 
(cm) was found. 

(2) It is a degree of hardness at the time of heat. 

Weld flash measurement metal mold (metal mold which prepared width of face of 5mm, the depth 
50, 30, 20, and 10, and a 5 or 2-micrometer slit) was set to the transfer-molding machine, the epoxy 
resin constituent for the closures was fabricated on the above-mentioned conditions, and a part for a 
resin pocket was measured with the Shore hardness tester after [ of metal mold disconnection ] 10 
seconds. 

(3) Volume resistivity 

Disk metal mold was set to the transfer-molding machine, after fabricating and carrying out 
postcure of the epoxy resin constituent for the closures to a disk with a diameter [ of 100mm ], and 
a thickness of 3mm on the above-mentioned conditions, using the volume-resistivity meter, it 
measured at electrical-potential-difference 500V and 150 degrees C, and insulation was checked. 

(4) Moisture resistance 

The electronic-parts equipment used for moisture resistance was a plastic molded type 
semiconductor device of SOP28 pin of SOP-28 pin (dimension of 18x8.4x2.6mm), and a leadframe 
has a 9.6x5. 1mm TEG chip (with the aluminum wiring 10 and 20-micron width of face, a gap 10 
and 20 microns, and no passivation) by 42 alloy material (processing dimple), and produced by 
performing transfer molding and postcure on the above-mentioned conditions. After absorbing 
moisture by 85 degrees C / 85RH% for 72 hours, after pretreatment for 240 degrees C / 10 seconds 
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(IR reflow), PCT processing (121 degree-C/0.2MPa) was carried out, the existence of an open 
circuit of wiring on a chip was checked, and the PCT processing time until an open-circuit package 
reaches to 50% among a test package estimated. 

(5) Solder thermal resistance 

The electronic-parts equipment used for solder thermal resistance was a plastic molded type 
semiconductor device (dimension of 20x1 4x2. 0mm) of QFP-80 pin, and a leadframe has the chip 
size of 8x1 0mm by 42 alloy material (with no processing), and produced by performing transfer 
molding and postcure on the above-mentioned conditions. 

Thus, after predetermined carried out time amount moisture absorption of the obtained plastic 
molded type semiconductor device by 85 degrees C / 85RH%, the crack initiation when performing 
processing for 240 degrees C / 10 seconds was observed, and moisture absorption time amount 
until an appearance crack occurs estimated solder thermal resistance. 

(6) Laser mark nature 

The electronic-parts equipment used for laser mark nature evaluation was a plastic molded type 
semiconductor device of QFP-54 pin, it is YAG laser marking equipment, printed the package front 
face on condition that the YAG laser wavelength of 1064nm, and laser power 5 J, and evaluated 
mark nature by viewing. 

(7) Electrical property 

The electronic-parts equipment used for evaluation of an electrical property is a plastic molded type 
semiconductor device of LQFP(Lowprofile Quad Flat Package) 176 pin, and the existence of 
leakage current estimated it. 

(8) Whenever [ black ] 

Disk metal mold was set to the transfer-molding machine, and whenever [ black ] measured it with 
the color difference meter, after the front face fabricated and carried out postcure of the epoxy resin 
constituent for the closures to the disk with a diameter [ of 100mm ], and a thickness of 2mm which 
is crepe on the above-mentioned conditions. Whenever [ black ] shows black, so that a value is 
small. 

The above-mentioned test result is shown in Table 3 and 4. 

[0026] 

[Table 3] 
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[Table 4] 
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[0028] 

As for the examples 1-4 of a comparison which do not use non-conductive carbon as a coloring 
agent of this invention, a satisfactory property is acquired by neither. That is, the example 1 of a 
comparison using conductive carbon black is inferior to an electrical property, and the examples 2 
and 3 of a comparison using an azine system color are inferior to moisture resistance and solder 
thermal resistance. The example 4 of a comparison using a mica-black-oxide-of-iron system color 
is inferior to solder thermal resistance and an electrical property. 

On the other hand, examples 1 -9 are excellent in dependability and electrical properties, such as 
moisture resistance and solder thermal resistance, and laser mark nature and also whenever [ black ] 
are good. 



TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This invention relates to electronic-parts equipment equipped with the epoxy resin constituent for 
the closures excellent in the appearance on laser mark nature, an electrical property, a moldability, 
dependability, and the front face of a package, and the component by which the closure was carried 
out by this. 



PRIOR ART 



[Background of the Invention] 
[0002] 

The miniaturization of electronic-parts equipments, such as expansion of occupied volume [ as 
opposed to / semiconductor devices /, such as IC and LSI, / the package of a component in 
improvement in the degree of integration of a component ] and a semiconductor device, thin-shape- 
izing, and many pin-ization are progressing. Furthermore, it corresponds to the miniaturization of 
electronic equipment, and thin shape-ization, and the surface mount method with which the 
mounting approach also makes high density assembly possible has spread quickly instead of a pin 
inserting type method. Consequently, when attaching electronic-parts equipment in a substrate, 
electronic-parts equipment itself is put to the inside of a short time at the elevated temperature of a 
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solder bath 200 degrees C or more. At this time, the moisture contained in a sealing agent 
evaporates and the vapor pressure generated here works as exfoliation stress in the interface of a 
sealing agent and an insertion of a component, a leadframe, etc., and between a sealing agent and 
an insertion, exfoliation occurs and it keeps in blistering and the crack of electronic-parts 
equipment very much in thin electronic-parts equipment especially. 

Although the technique of making it LOC (Lead on Chip) structure, and raising adhesion with a 
sealing agent is used or it performs dimple processing, slit processing, etc. at the technique and the 
island rear face of a leadframe which use coat material for a component front face or the island rear 
face of a leadframe, and raise adhesion with a sealing agent as a preventive measure of blistering by 
such exfoliation reason, and a crack, the problem of inadequate ** has a raise in cost, and 
effectiveness. Furthermore, in the case of LOC structure, the irregular color on the front face of a 
package arises, and an appearance is spoiled. 

Moreover, the distance between [, such as between inner leads, between pads, and between wires, ] 
pitches is becoming narrow with the miniaturization of electronic-parts equipments, such as a 
semiconductor device, and the formation of many pins, and when conductive matter, such as carbon 
black contained in a sealing agent, exists as big coarse grain, the carbon black which is conductivity 
keeps very much in narrowing and a poor electrical property between inner leads, between pads, 
and between wires, for this reason, examination which uses organic dye, a pigment, etc. instead of 
carbon black as a coloring agent is made ~ **** (patent reference 1 and patent reference 2 
reference.) — there were problems, such as a fall of YAG laser mark nature, a fall of dependability, 
and a raise in cost. 
[Patent reference 1] JP,63- 179921, A 
[Patent reference 2] JP,1 1-60904, A 



EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0005] 

The epoxy resin constituent for the closures which becomes this invention has a good moldability, 
as shown in the example, and since the electronic-parts equipment which is excellent in the 
appearance on laser mark nature, an electrical property, dependability, and the front face of a 
package is obtained, the industrial value is size. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0003] 

This invention aims at offering electronic parts equipment equipped with the epoxy resin 
constituent for the closures which was made in view of this situation , and was excellent in laser 
mark nature or an electrical property , and short [ by the conductive matter / poor ] did not occurred 
in electronic parts equipments , such as between pads and a semiconductor device with a narrow 
distance between wires , and was excellent in the appearance on a moldability , dependability , and 
the front face of a package , and the component which this closed . 



MEANS 



[Means for Solving the Problem] 
[0004] 

In order to solve the above-mentioned technical problem, as a result of repeating examination 



15 



wholeheartedly, by blending non-conductive carbon with the epoxy resin constituent for the 
closures, this invention persons find out that the above-mentioned purpose can be attained, and 
came to complete this invention. 
Namely, this invention, 

(1) The epoxy resin constituent for the closures containing the color as which the (A) epoxy resin, 
the (B) curing agent, (C) non-conductive carbon, (D) inorganic filler, and (E) organic dye are used 
as an indispensable component, and ** (E) organic dye is chosen from an azine system color, 
anthraquinone dye, a JISUAZO system color, a G minium system color, an aminium system color, 
a G MONIUMU system color, and phthalocyanine dye, 

(2) The epoxy resin constituent for the closures of the above-mentioned (1) publication with which 
the (E) color contains phthalocyanine dye, 

(3) The above (1) whose electric resistance of non-conductive carbon is 107ohms or more, or the 
epoxy resin constituent for the closures given in (2), 

(4) Above-mentioned (1) - (3) whose content of non-conductive carbon is 0.1 - 10% of the weight 
of the whole resin constituent is the epoxy resin constituent for the closures of a publication either, 

(5) non-conductive carbon — either [ by which the front face is covered with either at least / above- 
mentioned (1) - (4) ] an epoxy resin and phenol resin - the epoxy resin constituent for the closures 
of a publication ~ and 

(6) The above (1) Electronic-parts equipment equipped with the component by which the closure 
was carried out to either of - (5) with the epoxy resin constituent for the closures of a publication 
It is alike and is related. 



EXAMPLE 



[Example] 
[0021] 

Although an example explains this invention below at a detail, this invention is not limited to this. 
Examples 1-9, the examples 1-4 of a comparison 

First, after carrying out preliminary mixing (dryblend) of the combination component shown in 
Table 1 and 2, with a 2 shaft roll (roll skin temperature of 80 degrees C), it kneaded for 10 minutes, 
cooling grinding was carried out, and the epoxy resin constituent for the closures of an example and 
the example of a comparison was manufactured. 
[0022] 
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[Table 2] 
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In addition, Table 1 and the combination component given in Table 2 are as follows. 



biphenyl mold epoxy resin: — oil-ized shell epoxy incorporated company make — trade name YX- 
4000H 

bromination epoxy resin: — the Tohto Kasei Co., Ltd. make ~ trade name YDB-400 
Aralkyl mold phenol resin: Trade name XL[ by Mitsui Chemicals, Inc. ]-225-3L 
An epoxy silane: The trade name A- 187 by Nippon Unicar, Inc. 
polyethylene wax: ~ made in Clariant Japan, Inc. — trade name PED-191 

Non-conductive Carbon A:Mitsui Mining Co., Ltd. make — trade name CB-3-500 (mean particle 
diameter of 3 micrometers, electric resistance of 109ohms) 

Non-conductive Carbon B:Mitsui Mining Co., Ltd. make ~ trade name CB-7-500 (mean particle 
diameter of 7 micrometers, electric resistance of 109ohms) 

Non-conductive Carbon C:Mitsui Mining Co., Ltd. make ~ trade name CB- 10-500 (mean particle 
diameter of 10 micrometers, electric resistance of 109ohms) 

Non-conductive carbon D: Graft carbon of 90 % of the weight of rates of a graft using styrene / 
acrylic graft polymer (NIPPON SHOKUBAI Make, electric resistance of lOlOohms) 
Non-conductive carbon E: The carbon endocyst silica of 1 7 % of the weight of rates of carbon 
endocyst (the Suzuki fat-and-fatty-oil-industry incorporated company make, mean particle diameter 
of 7 micrometers, electric resistance of 109ohms) 

Carbon black A: Carbon black (specific-surface-area 89m2/g and DBP oil absorption 60cm3/100g) 
Carbon black B: Carbon black (specific-surface-area 140m2/g and DBP oil absorption 
131cm3/100g) 

phthalocyanine dye: — the Yamamoto Chemicals, INC. make ~ trade name YKR-3080 
Azine system color: Trade name spirit black 920 by Sumitomo Chemical Co., Ltd. 
Mica-black-oxide-of-iron system color: The trade name LS 835 by Merck Japan, Inc. 
Fused silica: Trade name S-CO by Micron, Inc. 
[0025] 

Each trial which shows the epoxy resin constituent for the closures of an example and the example 
of a comparison below estimated. In addition, shaping of the epoxy resin constituent for the 
closures was performed using the transfer-molding machine on the die temperature of 1 80 degrees 
C, compacting pressure 6.9MPa, and the conditions for setting-time 90 seconds. Moreover, 
postcure (postcure) was performed at 175 degrees C for 6 hours. 

(1) Spiral flow 

The metal mold according to EMM 1 1-66 was set to the transfer-molding machine, the epoxy resin 
constituent for the closures was fabricated on the above-mentioned conditions, and flow distance 
(cm) was found. 

(2) It is a degree of hardness at the time of heat. 

Weld flash measurement metal mold (metal mold which prepared width of face of 5mm, the depth 
50, 30, 20, and 10, and a 5 or 2-micrometer slit) was set to the transfer-molding machine, the epoxy 
resin constituent for the closures was fabricated on the above-mentioned conditions, and a part for a 
resin pocket was measured with the Shore hardness tester after [ of metal mold disconnection ] 10 
seconds. 

(3) Volume resistivity 

Disk metal mold was set to the transfer-molding machine, after fabricating and carrying out 
postcure of the epoxy resin constituent for the closures to a disk with a diameter [ of 100mm ], and 
a thickness of 3mm on the above-mentioned conditions, using the volume-resistivity meter, it 
measured at electrical-potential-difference 500V and 150 degrees C, and insulation was checked. 

(4) Moisture resistance 

The electronic-parts equipment used for moisture resistance was a plastic molded type 
semiconductor device of SOP28 pin of SOP-28 pin (dimension of 18x8.4x2.6mm), and a leadframe 
has a 9.6x5. 1mm TEG chip (with the aluminum wiring 10 and 20-micron width of face, a gap 10 
and 20 microns, and no passivation) by 42 alloy material (processing dimple), and produced by 
performing transfer molding and postcure on the above-mentioned conditions. After absorbing 
moisture by 85 degrees C / 85RH% for 72 hours, after pretreatment for 240 degrees C / 10 seconds 
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(IR reflow), PCT processing (121 degree-C/0.2MPa) was carried out, the existence of an open 
circuit of wiring on a chip was checked, and the PCT processing time until an open-circuit package 
reaches to 50% among a test package estimated. 

(5) Solder thermal resistance 

The electronic-parts equipment used for solder thermal resistance was a plastic molded type 
semiconductor device (dimension of 20x1 4x2. 0mm) of QFP-80 pin, and a leadframe has the chip 
size of 8x1 0mm by 42 alloy material (with no processing), and produced by performing transfer 
molding and postcure on the above-mentioned conditions. 

Thus, after predetermined carried out time amount moisture absorption of the obtained plastic 
molded type semiconductor device by 85 degrees C / 85RH%, the crack initiation when performing 
processing for 240 degrees C / 10 seconds was observed, and moisture absorption time amount 
until an appearance crack occurs estimated solder thermal resistance. 

(6) Laser mark nature 

The electronic-parts equipment used for laser mark nature evaluation was a plastic molded type 
semiconductor device of QFP-54 pin, it is YAG laser marking equipment, printed the package front 
face on condition that the YAG laser wavelength of 1064nm, and laser power 5 J, and evaluated 
mark nature by viewing. 

(7) Electrical property 

The electronic-parts equipment used for evaluation of an electrical property is a plastic molded type 
semiconductor device of LQFP(Lowprofile Quad Flat Package) 176 pin, and the existence of 
leakage current estimated it. 

(8) Whenever [ black ] 

Disk metal mold was set to the transfer-molding machine, and whenever [ black ] measured it with 
the color difference meter, after the front face fabricated and carried out postcure of the epoxy resin 
constituent for the closures to the disk with a diameter [ of 100mm ], and a thickness of 2mm which 
is crepe on the above-mentioned conditions. Whenever [ black ] shows black, so that a value is 
small. 

The above-mentioned test result is shown in Table 3 and 4. 
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[Table 4] 
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[0028] 

As for the examples 1-4 of a comparison which do not use non-conductive carbon as a coloring 
agent of this invention, a satisfactory property is acquired by neither. That is, the example 1 of a 
comparison using conductive carbon black is inferior to an electrical property, and the examples 2 
and 3 of a comparison using an azine system color are inferior to moisture resistance and solder 
thermal resistance. The example 4 of a comparison using a mica-black-oxide-of-iron system color 
is inferior to solder thermal resistance and an electrical property. 

On the other hand, examples 1 -9 are excellent in dependability and electrical properties, such as 
moisture resistance and solder thermal resistance, and laser mark nature and also whenever [ black ] 
are good. 
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